The estimation of income distributions is important for assessing income inequality and poverty and for making comparisons of inequality and poverty over time, countries and regions, as well as before and after changes in taxation and transfer policies. Distributions have been estimated both parametrically and non-parametrically. Parametric estimation is convenient because it facilitates subsequent inferences about inequality and poverty measures and lends itself to further analysis such as the combining of regional distributions into a national distribution. Non-parametric estimation makes inferences more difficult, but it does not place what are sometimes unreasonable restrictions on the nature of the distribution. By estimating a mixture of gamma distributions, in this paper we attempt to benefit from the advantages of parametric estimation without suffering the disadvantage of inflexibility. Using a sample of Canadian income data, we use Bayesian inference to estimate gamma mixtures with two and three components. We describe how to obtain a predictive density and distribution function for income and illustrate the flexibility of the mixture. Posterior densities for Lorenz curve ordinates and the Gini coefficient are obtained.
Introduction
The estimation of income distributions has played a major role in economic analysis. Information from such estimations is used to measure welfare, inequality and poverty, to assess changes in these measures over time, and to compare measures across countries, over time and before and after specific policy changes, designed, for example, to alleviate poverty. Typical inequality measures are the Gini coefficient and Atkinson's inequality measure. Measures of poverty are based on the proportion of population below a threshold or the expected value of a function over that part of the income distribution below a threshold. See, for example, Kakwani (1999) . Estimates of these quantities and the Lorenz curve, a fundamental tool for measuring inequality, depend on the income distribution and how it is estimated. Thus, the estimation of income distributions is of central importance for assessing many aspects of the well being of society. A convenient reference for accessing the literature on the various dimensions of inequality measurement, and how they relate to welfare in society is Silber (1999) .
A large number of alternative distributions have been suggested in the literature for estimating income distributions. See Kleiber and Kotz (2003) for a review of many of them, one of which is the Dagum distribution, whose inventor is being honoured by this volume. Further reviews of alternative income distributions appear elsewhere in this volume. After an income distribution model has been selected and estimated, probability distributions are used to draw inferences about inequality and poverty measures. These probability distributions can be sampling distributions for estimators of inequality and poverty, or Bayesian posterior distributions for inequality and poverty measures. In each case the required probability distributions are derived from corresponding probability distributions for the parameters (or their estimators) of the assumed income distribution. This parametric approach to the analysis of income distributions can be applied to a sample of individuals, typically obtained via household surveys, or to more limited grouped data which may be the only form available. An advantage of the parametric approach is the ease with which probability distributions for inferences about inequality and poverty can be derived from those for the income distribution parameters. Also, in the case of more limited grouped data, the parametric approach gives a complete picture of the income distribution by allowing for within-group inequality. For an example of where the latter advantage is utilized, see Chotikapanich et al. (2007) who estimated generalized beta distributions from grouped data.
Assuming a particular parametric distribution also has disadvantages. Inferences about inequality can depend critically on what distribution is chosen. This was evident in the work of Chotikapanich and Griffiths (2006) who found the posterior probabilities for Lorenz and stochastic dominance were sensitive to the choice of a Singh-Maddala or Dagum income distribution. To avoid the sensitivity of inferences to choice of income distribution, nonparametric approaches are frequently used. See Cowell (1999) and Barret and Donald (2003) for examples of nonparametric sampling theory approaches and Hasegawa and Kozumi (2003) for a Bayesian approach.
